Accurate stellar parameters and precise elemental abundances are vital pieces to correctly characterize discovered planetary systems, better understand planet formation, and trace galactic chemical evolution. We have performed a uniform spectroscopic analysis for 1127 stars, yielding accurate gravity, temperature, and projected rotational velocity in addition to precise abundances for 15 elements (C, N, O, Na, Mg, Al, Si, Ca, Ti, V, Cr, Mn, Fe, Ni, and Y). Most of the stars in this sample are Kepler Objects of Interest, observed by the California-Kepler Survey (CKS) and include 1,003 stars hosting 1,562 confirmed planets. This catalog extends the uniform analysis of our previous catalog, bringing the total of homogeneously analyzed stars to almost 2,700 F, G, and K dwarfs. To ensure consistency between the catalogs, we performed an analysis of our ability to recover parameters as a function of S/N ratio and present individual uncertainties as well as functions to calculate uncertainties for parameters derived from lower S/N ratio spectra. With the updated parameters, we used isochrone fitting to derived new radii, masses and ages for the stars. Finally, we look at the Mg/Si ratios of super-Earth and sub-Neptune hosts to test whether differences in initial composition might lead to differences in planet radius. We find no differences in the Mg/Si distribution as a function of planet radius.
INTRODUCTION
Our understanding of planets and the planet formation process is almost entirely dependent on the photos collected from their host stars. Planet mass and radius depend directly on the stellar mass and radius for planets detected through radial velocities and transits. Broad categories of planet composition (rocky, icy, gaseous) are inferred from their average density (e.g. Zeng et al. 2016; Grasset et al. 2009; Seager et al. 2007 ), although more recently we have begun to use transmission and reflectance spectra of close in planets to directly probe the compositions of their atmospheres (e.g. Huitson et al. 2017; Morley et al. 2017; MacDonald & Madhusudhan 2017; Kreidberg et al. 2015) .
Despite the meager evidence in any given system, the rapid increase in planet discoveries allows us to exploit the demographics of exoplanet hosts to probe the planet formation process. The planet metallicity correlation (Fischer & Valenti 2005; Santos et al. 2004 ) provided strong support for the core-accretion model over gravitational stability by comparing systems with giant planets on short period orbits to stars without such planets. As the number of discovered planets has exploded, we now know that almost all stars have planets (Burke et al. 2015; Howard et al. 2012; Winn & Fabrycky 2015) . With our current planet detection limits, it is impossible to construct a control sample of stars without planets. Instead, we have begun to compare the host metallicities of different types of planets, finding that smaller planets tend to form around a wider variety of stars than hot Jupiters (Buchhave et al. 2014) , though possibly that metal rich stars more easily form planets of all sizes (Mulders et al. 2016; Wang & Fischer 2015) .
Studies of correlations between composition and planet formation have focused on overall metallicity, or [Fe/H] as a proxy for it. It is easier to measure and is thought to trace the solid surface density in the protoplanetary disk, which may lead to more efficient planet formation. However, ices and their rocky formation sites may have a greater influence on the rapid formation of planetary cores (Brugamyer et al. 2011; Dodson-Robinson et al. 2009; Robinson et al. 2006) . During the main sequence lifetimes of sun-like stars, the abundances of heavy elements in the stellar photosphere decrease by 0.1 dex and ratios between elements remain almost unchanged (Dotter et al. 2017; Asplund et al. 2009; Turcotte & Wimmer Schweingruber 2002) . This makes them excellent proxies for the initial composition in the protoplanetary disk for systems where we already know the outcome of planet formation.
Recently, two distinct populations of small planets were identified in the initial batch of Kepler Objects of Interest (KOIs) (Fulton et al. 2017 ). There is a bimodal distribution in planet radius with a deficit of planets between 1.5R ⊕ and 2.0R ⊕ . The distribution was predicted to exist based on models of post-formation atmospheric loss due to photo-evaporation and corroborating evidence from early radius measurements (Lopez & Fortney 2013; Owen & Wu 2013) . Although photoevaporation largely explains the radius distribution, differences in the compositions of the planetary cores could also play a role. Unterborn & Panero (2017) show that varying the magnesium to silicon ratio effects the oxygen uptake in planetary cores, changing the mass and radius of the final planet.
The clearly defined planet radii provided in Fulton et al. (2017) provides a sample where we can explore differences in composition that may influence the planet formation process. By examining the Mg/Si ratio of the small radius planet hosts, we can probe the initial compositions that went into forming their planetary cores.
This work derives detailed elemental abundances for 15 elements for all of the stars in the CKS catalog (Petigura et al. 2017, hereafter P17) , placing them on the same scale as the catalog of Brewer et al. (2016, hereafter B16) . In addition, we add additional observations of a handful of KOIs that had low S/N or were not included in the CKS catalog. Because most of the CKS spectra were observed at lower S/N than those in the B16 catalog, we derived updated uncertainties for the stellar parameters as a function of S/N. We then examine the host compositions of the bimodal small planets identified in Fulton et al. (2017) to evaluate the possibility that there is a chemical difference that leads to the differing planet sizes.
DATA AND ANALYSIS
The CKS program obtained Keck HIRES spectra of a large number of Kepler objects of interest (KOI) using the same instrumental setup as that in B16. This allowed us to easily apply the same analysis method to derive stellar properties and abundances for all of the stars. The CKS program targeted (P17) the first large data release of KOIs (Borucki et al. 2011) , expanded that to include all KOIs with K p < 14.2, then included some more interesting fainter systems. For the magnitude limited sample, the mean S/N per pixel is 45 measured on blaze near 5500Å, but the fainter stars were observed at lower S/N. The instrument setup for all stars uses the red collimator of HIRES with the C2 and B5 deckers, which both have the same width and a resolution of ∼ 62, 000.
We used Spectroscopy Made Easy (SME) (Piskunov & Valenti 2017 ) with a single line list in an iterative procedure to fit the global stellar parameters (T eff , log g, [M/H], and v mac with v sin i=0) and abundances for 15 elements. Initial model parameters were set to the solar abundance pattern with temperature and gravity derived from the stellar color. We fit first for the global stellar parameters and abundances of the α-elements calcium, silicon, and titanium to account for deviations from a solar abundance pattern. After the initial fit, the model temperature was perturbed by ±100 K and the spectra were re-fit. Using the average parameter values of the three fits, the global parameters were fixed and we fit for the abundances of 15 elements (C, N, O, Na, Mg, Al, Si, Ca, Ti, V, Cr, Mn, Fe, Ni, and Y) . With this new abundance pattern, we no iterate the procedure once. Finally, we fix the macroturbulence using the relation derived in B16 and fit for the projected rotational velocity (v sin i).
Uncertainties and Signal-to-Noise
The majority of the spectra in Brewer et al. (2016) were observed at a S/N per pixel > 100 and the uncertainties for that analysis were derived from that data. The authors noted that the scatter in the recovered abundances doubled for the spectra with S/N < 80. Because the targets in the CKS sample are fainter, the mean S/N is ∼ 50 with a significant fraction having S/N < 40. To quantify the impact of decreasing S/N on our ability to reliably recover stellar parameters and abundances, we simulated observations of the Sun at a range of S/N ratios and analyzed those spectra as if they were real observations using the procedure above. The increase in the standard deviation in the returned parameters over that at S/N = 100 for each of the S/N ratios then gives us a measure of the increased uncertainty for the lower S/N ratio spectra.
To generated the simulated observations, we convolved the solar atlas of Wallace et al. (2011) with a Gaussian of the same width as the instrumental profile of the Keck HIRES B5 decker using the gaussbroad function from SME. We then resampled the spectrum to match the pixel scale from HIRES using the resamp function, also from SME. With this 'observation' we then generated 25 realizations of the spectrum at S/N ratios of 20, 30, 40, 50, 60, 80 , and 100 by adding gaussian random noise to every pixel. After analyzing these simulations, we found the standard deviation in all parameters for the 25 spectra as a function of S/N to quantify the changing uncertainty.
Small Plant Hosts
Using the catagories of small planets identified by Fulton et al. (2017) , we selected all planets with R p < 1.8 R ⊕ as 'Super-Earths' and all with 1.8 < R ⊕ < 3.5 as 'sub-Neptunes'. Fulton et al. (2017) also made several quality cuts in the data to avoid contaminating their sample with stars with poorly determined parameters. We performed the same cuts to remain consistent with their analysis, though a check on the full sample without those cuts showed no qualitative difference in our results. This resulted in 433 super-Earth sized planets and 267 sub-Neptunes. Most stars host only planets that are all about the same size (Weiss et al. 2018) , and so we are tempted to remove from our sample those outlier hosts that contain both super-Earths and sub-Neptunes. However, we could not guarantee that our sample would be free of mixed systems, only that we had not detected them. We allow these hosts to count in both samples when comparing hosts instead of planets. Finally, we excluded any planets that were around evolved stars to avoid both evolutionary effects and analysis trends in our abundances. The resulting sample contained 433 Earth sized planets around 335 dwarf hosts, and 267 sub-Neptunes around 216 dwarf hosts.
RESULTS
We preformed a homogeneous analysis of planet search stars, most of which are confirmed planet hosts, to derive global stellar parameters and abundances for 15 elements (C, N, O, Na, Mg, Al, Si, Ca, Ti, V, Cr, Mn, Fe, Ni, and Y) using the procedure of B16. We made cuts identical to those in B16 to keep only stars in the temperature (4700 ≤ T eff ≤ 6800), gravity (2.5 ≤ log g ≤ 5.0), metallicity (−2.0 ≤ [M/H] ≤ 0.6), and rotation (0.5 ≤ v rot ≤ 25.0) ranges where our procedure returns consistent results. The final set of parameters comes from 1,185 spectra of 1,149 stars, mostly Kepler Objects of Interest (KOIs). Of those, 77 duplicate stars in the previous catalog and are included here to look at abundance differences in small planet hosts. Due to the low average S/N ratio of the spectra, we also simulated spectra at a range of S/N ratios to derive uncertainties for the spectra. Finally, we used a subset of the stars, defined in Fulton et al. (2017) to look for correlations between planet radius and stellar composition. We break out each of these results below.
Spectroscopic Stellar Properties
We present the stellar parameters determined from fitting observed spectra with synthetic spectra in two tables. Tables 3 and 4 match Tables 8 and 9 in B16 and contain the global stellar parameters and the final trendcorrected abundances respectively. This layout was chosen to better facilitate combining the two data sets. In Table 6 we provide the per-star uncertainties for both the global stellar parameters and abundances.
The SPOCS ID is in Column (1) of Tables 3 and 4 , followed by the star name in column (2). The SPOCS ID numbers are shared with Valenti & Fischer (2005) and B16 and all stars new to this catalog have ID numbers > 3247. Columns (3) and (4) of Table 3 contain the RA and DEC of the star, Columns (5)-(7) contain the T eff , log g, and [M/H] derived from this analysis. Note that [M/H] is the metallicity of the model atmosphere used to derive the best fit model spectrum but does not necessarily match the [Fe/H] value for the star. For stars with available broadband colors and 0.4 < B − V < 1.0, we calculated both S HK (Column (8)) and log R HK (Column (9)) values following the procedure outlined in Isaacson & Fischer (2010) . In modeling the spectra, we first derive the total rotational broadening, v broad (Column (10)) then using the final parameters and abundances fix v mac (Column (12)) using the relations in B16 and solve for v sin i (Column (11)). The barycentric radial velocity, v rad (Column (13)), is the average over all epochs. The average SNR (Column (14)) for the spectra along with the average RMS residuals between model and observation in the continuum and line regions (Columns (15) and (16)) give a measure of the fit. The final column of Table 4 (Column (17)) contains the number of spectra analyzed that were averaged to give the final parameters and abundances.
The stars in the sample span dwarfs to early giants or late subgiants from 4700 K to 6800 K ( the photosphere can be altered by changes in the extent of the convective zone. When making abundance comparisons, we will limit ourselves to stars on the main sequence, and so divide our sample using the T eff and log g relation developed in Myles et al (2018 in prep) . The relation maps T eff and log g to the "height above the main sequence" method developed in (Wright 2004) for ease of use with spectroscopically derived parameters.
Elemental Abundances
In Table 4 , Columns (18)- (32) contain the solar relative log number abundances for 15 elements. The abundances are differential with respect to the Sun, using asteroid spectra as a reference, and then calibrated to minimize trends in abundance with temperature using a sample of high SNR dwarf spectra (Brewer et al. 2016) . The abundances for both main sequence and evolved stars cover the same ranges as those in B16 ( Figure  2 ). For most elements there are no strong trends in abundance with T eff for dwarfs. However, for elements that suffer from NLTE effects, such as oxygen and manganese at temperatures above 6100 K, evolved stars are more strongly affected. This behavior is expected due to the sensitivity of NLTE effects to atmospheric structure (Bergemann et al. 2012 ) and care should be taken when comparing abundance ratios of evolved and main sequence stars.
Comparison to CKS
The CKS Catalog includes parameters for 1305 stars including some that are hotter or cooler than those included in this analysis. In addition, some spectra analyzed by P17 did not successfully converge in our analysis or did not meet our quality cuts for fit, T eff , log g, or v sin i. In total, there are 1,011 stars in common between the two catalogs. We discard one of those (KOI-1060) in the following discussion because P17 report its v sin i as 456 km/s, which is likely a failure in their interpolation for this star as visual inspection shows the spectrum to be a low S/N but slowly rotating star.
In general, the parameters in the CKS catalog and this work agree to within our mutual uncertainties, although there is a slightly higher dispersion in T eff (Figure 3) . There is an offset of 26K in the mean between the two samples, and the standard deviation about this mean is 79 K. When comparing the difference in temperatures as a function of log g there is a trend between 3.7 log g 4.4. At lower gravities as measured in this work, the temperatures from P17 are systemati- There are no significant trends in the dwarf abundances (green circles) and they match the distribution of dwarfs from B16 (grey points). The evolved stars (red circles from this work, blue points from B16) show an offset to higher metallicities that may be due to these stars being younger, on average, than longer lived dwarfs. For some elements, NLTE effects can induce trends in abundances with temperature and gravity. In this analysis, oxygen and manganese are the most affected, particularly for hotter and more evolved stars, and these trends can be seen here.
cally higher, decreasing to be equal at about solar log g, then increasing sharply again at higher gravities. This behavior can be seen in the temperatures alone in the T eff panel of Figure 3 and there is a slight trend in surface gravity itself at log g > 3.7. As these issues were not encountered in comparisons with other catalogs in B16, we assume that these are an artifact of the interpolation process in P17. The temperature average was forced to agree with our scale, however the fluctuations match roughly with the 250 K spacing of their model grid (Petigura, private communication) .
Uncertainties
The scatter in the returned parameters and abundances from the simulated spectra ( §2.1) were relatively flat for S/N > 80, as we expected from B16. The scatter increased slowly with decreasing signal-to-noise until S/N 50, where the standard deviation in the mean of the returned values was about twice that at our baseline S/N = 100. There was then a sharp increase resulting in about a four-fold increase in the standard deviation by S/N = 20. The one exception to this behavior was in the nitrogen abundance, which both started with a higher scatter in returned abundances (∼ 0.04 dex) than other elements at S/N = 100, and increased by a factor of 9 at S/N = 20.
To calculate the additional uncertainties for spectra with S/N < 100, we fit a second-degree polynomial to the log of the standard deviations and subtracted off the standard deviation at S/N = 100. For each spectrum, we then calculated this additional σ for all of the parameters and abundances and added them in quadrature to the uncertainties provided in B16. Table 1 provides the coefficients for Equation 1 to calculate new uncertainties (Equation 2) for the lower S/N spectra from Brewer et al. (2016) .
The uncertainties listed in Table 6 are the statistical uncertainties from fitting models to observations. They provide a measure of the precision but, with the exception of log g, do not incorporate any estimate of the accuracy of the parameters. At solar temperature, gravity, and metallicity B16 demonstrated that the parameters and abundances were accurate, consistently returning the solar values.
We also looked at the change in the mean itself to see if any of the parameters or abundances had systematic trends induced by the decreasing signal-to-noise. In general, there are no appreciable or consistent shifts in the mean as a function of the decreasing S/N. However, the mean returned nitrogen abundance decreased to -0.04 dex at S/N = 30 and -0.09 dex at S/N = 20. We have added these offsets in quadrature to the uncertainties in the nitrogen abundance at these S/N ratios. The mean in the oxygen and manganese abundances also show trends, though they are much smaller, reaching positive and negative 0.024 dex respectively at S/N = 20 and do not appreciably affect the uncertainties.
Star and Planet Radii
Although the differences between the parameters derived in the CKS catalog and this work were small, there were some systematic differences in both log g and T eff . Because the CKS values were then used to derive the stellar radius, and from that the planet radius (Johnson et al. 2017 ), these differences could have an effect on any interpretations related to the size of the planets. We followed the same procedure as Johnson et al. (2017) , using the Python package isochrones (Morton 2015) to fit our parameters and K magnitudes from SIMBAD (Wenger et al. 2000) to isochrone grids from the Dartmouth Stellar Evolution Database (Dotter et al. 2008) . The isochrone fitting gives us radii, masses, and ages for v sini Figure 3 . Differences between the parameters derived in this work and those from P17 with the means plotted as dashed grey lines. The CKS analysis is based on interpolation within a grid of models or observed spectra and has larger uncertainties than those in this work. For most of the 1010 stars in common, all parameters agree to within the combined uncertainties, however effective temperatures have slightly higher differences that are likely due to the 250 K spacing of their model grid.
the stars and we compile all of those along with their 1-σ uncertainty ranges in Table 5 .
We found generally good agreement in the radii for most stars (Figure 7) , with an offset of 2.6% and a weighted standard deviation of 14%. The small planet comparison looked only at stars with smaller radii, where there is generally better agreement and smaller scatter. We also re-derived the planet radii using our updated stellar radii and verified that the distribution of small planet radii was virtually unchanged ( Figure  8) . We compared the full distributions of all matching planets between Johnson et al. (2017) and this work. To estimate the uncertainties in the empirical PDFs, we generated 200 bootstrap realizations of the radii and found that they are consistent, though there may be a preference for slightly smaller radii of the sub-Neptunes with our new radii.
Small Planet Compositions
Our hypothesis is that chemical differences in the protoplanetary disk, specifically in the Mg/Si ratio, could lead to differences in the mass of the planetary core. This in turn could lead to a bimodal population of small planets. To test this, we used a Gaussian kernel density estimator to calculate the probability density function (PDF) of the host Mg/Si distribution for the superEarth and sub-Neptune sized planets.
The Mg/Si distribution of planets with R p < 1.5R ⊕ is almost identical to that of planets with 1.5R ⊕ < R p < 3.5R ⊕ (Figure 9 ). To estimate the uncertainties for the PDFs we used bootstrap resampling to generate 200 realizations of each sample and generated PDFs using a Gaussian kernel density estimator. The PDFs appear very similar, but to quantify any differences between them we also performed a two sample KolmogorovSmirnov (KS) test on the cumulative distributions. We found that the KS test could not reject the null hypothesis that both samples were drawn from the same distribution and returned a two sided p-value of 0.33. Because the multiplicity of smaller planets is slightly higher than that of larger planets in our sample (∼ 1.3/star vs. ∼ 1.17/star), we may be slightly shifting the distributions through weighting. However, when we looked at just the distributions of hosts and not planets we saw a qualitatively identical distribution. In fact, the host samples appear even more similar than when looking at the planets. The KS test for the hosts returned a two sided p-value of 0.73.
We also looked at the distribution of planet radius as a function of the Mg/Si ratio of their host stars by Figure 5 . Standard deviation in mean of returned abundances for elements that started with scatter of ∼ 0.01 dex at a S/N of 100. The solid lines are a quadratic fit to the log of the standard deviations. This is added in quadrature to the uncertainty derived in B16, for all spectra with S/N < 100.
calculating a two-dimensional PDF in radius and Mg/Si space ( Figure 10 ). We found again that there was no appreciable difference in the distributions for super-Earth sized planets and sub-Neptunes. Figure 6 . Standard deviation in mean of returned abundances for elements that started with scatter of ∼ 0.02 dex at a S/N of 100. The solid lines are a quadratic fit to the log of the standard deviations. This is added in quadrature to the uncertainty derived in B16, for all spectra with S/N < 100. Nitrogen abundances have a larger scatter even at higher S/N and rapidly deteriorate in precision as S/N decreases.
disk. Differences in composition can lead to differences in planet mass, radius, and geology as well as formation timescales by altering the availability of grains where ices form (Öberg & Bergin 2016; Piso et al. 2016; Unterborn & Panero 2017) . The current state of the art in spectral analysis leads to very precise abundances, Figure 8 . Comparison of the probability density functions (PDFs) fit using a Gaussian kernel density estimate (KDE) of small planet radii in derived in this work with those derived in (Johnson et al. 2017) . The solid heavy lines are fit to the actual radii and the light thin lines are fits to 200 bootstrap realizations of the data. There is no significant difference between the two sets of radii, though our analysis seems to favor slightly smaller radii for the larger planets. Figure 9 . The distribution of host star Mg/Si ratios for super-Earth sized planets (orange) is nearly identical to that of sub-Neptune sized planets. Plotted are probability density functions (PDF) for the planets calculated using a Gaussian kernel density estimator. The fainter lines of each color are PDFs generated in the same way from 200 bootstrap resamplings with replacement. The PDFs are nearly identical and there does not appear to be any difference in the composition of these stars that might lead to differing planet radii, lending support to the idea of post-formation sculpting of the planets by photo-evaporation. A similar comparison using only hosts and not planets, to avoid counting the same star twice, yields a qualitatively identical picture.
as that of B16. This homogeneous catalog of almost 2,700 stars enables detailed relative abundance studies and can lead to insights into the planet formation process.
Uncertainties
One issue that can still affect abundance comparisons using this catalog is the varying S/N ratio of the spec- Figure 10 . Planet radius as a function of host star Mg/Si ratio for planets around dwarf stars with super-Earth and sub-Neptune planets. The contours represent the two dimensional PDFs calculated using a Gaussian kernel density estimator as in the one-dimensional PDFs from Figure 9 . There is no apparent correlation between the Mg/Si ratio of a planet's host star and the radius of the planet in either the super-Earth or sub-Neptune samples.
tra, especially for fainter stars that are generally observed at lower S/N ratios. By simulating more than 700 observations at varying S/N, we showed that our analysis method was robust to the decreasing signal. At S/N ratios above 50, the RMS scatter in the returned parameters remained relatively small and there were no trends in the mean of the returned parameters and abundances. Below a S/N of 50 the scatter in all parameters increased rapidly and in a few cases, particularly nitrogen abundance, the mean of the abundance also shifted away from the true value. To facilitate comparisons for stars within the catalog, we quantified the increase in our uncertainty due to decreasing S/N and provide a table of individual uncertainties for the parameters of the 1,149 stars in this catalog.
The uncertainty corrections that we derived also apply to the previously analyzed stars in B16. Though parameters for most of the stars in that catalog were derived using spectra with S/N > 100, almost 25% used lower quality spectra. The uncertainty equations here will allow their inclusion in abundance studies without risk of skewing the interpretation.
Abundances
The analysis procedure used in this work has already been shown to produce accurate gravities in agreement with asteroseismic values to within 0.05 dex (Brewer et al. 2015) , and other stellar parameters along with precise abundances that, for most elements, don't have strong trends with temperature (Brewer et al. 2016) . In Figure 2 , we can see that the stars added in this catalog follow the same general distributions, for both dwarfs and evolved stars, as those from the previous catalog.
One interesting feature that can be seen in the abundances is a slight difference in the distribution of dwarfs and evolved stars. This could be due to either flaws in the analysis, which may have trouble at the lower gravities of evolved stars, or actual astrophysical differences at a given T eff , or both.
An evolved star at a given effective temperature will be a more massive star that has migrated to its current position on the HR diagram after a comparatively short life compared to dwarf stars of that temperature. This, somewhat counterintuitively, will generally mean that the evolved star will be younger than the dwarfs at similar temperatures and so will have formed at a metallicity the same or higher than its main sequence counterparts. However, during a stars main sequence lifetime the surface abundances will tend to decrease due to diffusion and gravitational settling out of the convective layer (Michaud et al. 1984; Paquette et al. 1986; Turcotte & Wimmer Schweingruber 2002; Dotter et al. 2017) . Once the star begins to evolve off of the main sequence and its convective region begins to grow, some of this material can be re-mixed into the convective region and the surface abundance will be closer to its initial value (Dotter et al. 2017) .
We can see some indications of these astrophysical effects by looking at the [X/Fe] ratios as plotted in (Casagrande et al. 2011; Mollá et al. 2015) and hints that the evolved stars are younger and more metal rich than their dwarf neighbors in the HR diagram.
One further interesting feature in [Si/Fe] vs. [Fe/H] distribution is the difference between the evolved star sample from B16 compared to the evolved Kepler stars in this sample. On average, the Kepler stars have a higher [Si/Fe] ratio. Most of the stars in the B16 catalog were very nearby stars from radial velocity planet search campaigns and so are likely members of the thin disk. As the Kepler field is slightly above the plane of the galaxy, it is likely to have more stars from the thick disk. The thick disk has a generally higher [α/Fe] ratio (although fewer young and metal rich stars) than the thin disk (Kordopatis et al. 2015) except perhaps closer to the galactic center (Adibekyan et al. 2015) . This could have implications for planet formation since the protoplanetary disks will start out with non-solar ratios of elements even for relatively metal rich stars. Indeed, there seems to be a difference in the occurrence rates of hot Jupiters in the Kepler field that cannot be explained by differences in metallicity alone (Guo et al. 2017) . Precise positions for these stars from GAIA (Collaboration et al. 2016; Lindegren et al. 2016) in the next data release may help us identify their parent population.
Mg/Si Ratios of Small Planet Hosts
There is no difference in the Mg/Si ratios between hosts of super-Earth sized planets and hosts of subNeptune planets (Figure 9 ), nor is there any difference in the Mg/Si ratio as a function of planet radius between the two groups of planets (Figure 10 ). This contradicts our hypothesis that varying oxygen uptake in planetary cores, leading to different planet masses, could explain the bimodal small planet populations found in (Fulton et al. 2017) . It also lends support to the hypothesis of post-formation sculpting of the planetary atmospheres by photo-evaporation (Owen & Wu 2013 Fulton et al. 2017 ). There do seem to be differences in planet multiplicity between the two populations, and there are hints of differences in other abundance ratios, but these are beyond the scope of the current paper and will be explored in future studies.
SUMMARY AND CONCLUSIONS
We present a catalog of accurate stellar parameters and precise abundances for 1,149 stars, mainly from the Kepler field, spectra for which were originally obtained as part of the California-Kepler Survey (P17). The same procedure was used to analyze the spectra of B16 and 77 stars in this catalog were previously presented in that work.
Due to the low average S/N ratio of spectra in this catalog, we also analyzed spectra of the Sun, degraded to the resolution of the Keck HIRES spectrograph with varying amounts of noise applied. We used these simulated observations to develop an uncertainty correction for all of our parameters and abundances. We provide independent uncertainties for all of the stars in this catalog and equations to calculate updated uncertainties for the stars in B16.
We find that the abundances of stars in this catalog largely agree with those from B16, however note some differences that indicate a sizeable population of α-enhanced metal rich stars. These stars are likely thick disk stars, consistent with the Kepler fields position above the plane of the galaxy. The high [α/Fe] ratio may be linked to the apparent disagreement between hot Jupiter occurrence in the Kepler field when compared to nearby stars.
We do not find any difference in the Mg/Si ratios between the hosts of super-Earth sized planets when compared to sub-Neptune hosts. This suggests that chemical differences in their formation are unlikely to have led to the bimodal distribution in sizes. 
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